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tions (Fig 3). With good muscular relaxation, the abdomi-
nal wall and its incision can be moved cephalad and/or
caudad for sequential dissection and exposure of the
infrarenal aorta and its bifurcation. The retroperitoneum is
dissected off the abdominal aorta with a long-tip Bovi
cautery and long right angle and tonsil clamps. A Dacron
graft is selected for placement and preclotted; then the
patient is heparnized with a milligram per kilogram of intra-
venous heparin. The low profile Cosgrove arterial clamps
(Baxter Healthcare, Irvine, Calif) are used for this proce-
dure. They are ideal because they avoid any vertical cutter
in the surgical field and allow atraumatic compression of the
aorta and its branch vessels, just like the more traditional
Fogerty clamps. These clamps come in two sizes (4 cm and
6 cm). The larger clamp is well suited for occluding the
aneurysm neck, and the smaller clamp is ideal for occluding
the iliac branch vessels. After cross-clamping the iliac branch
vessels and proximal aorta, the aneurysm is incised, the clot
removed, and lumbar bleeding points are oversewn with
Ticron sutures (Fig 4). All suturing is done with a Long
Castro Viejo needle holder, allowing the surgeon to oper-
ate at or above the abdominal wall level and avoiding the
need for hand placement in the operative field. A laparo-
scopic knot cincher may simplify suture ligation of lumbar
branches and completion of graft anastomoses in deep
wounds. Proximal and distal anastomoses are performed by
using 2-0 or 3-0 proline sutures. Graft coverage with the
aneurysm sac, retroperitoneal tissue, or both is performed
in routine fashion by using a running 2-0 vicryl suture, and
the abdominal wound is closed with figure of eight, num-
ber 2 vicryl sutures and steri strips.
When aortoiliac bypass grafting, aortofemoral bypass
grafting, or both are performed, the periumbilical incision
is extended (6 to 8 cm) caudad. This inferior extension of
the incision allows for better exposure of the iliac arteries
and facilitates retroperitoneal passage of the graft limbs into
the groin when necessary. An end-to-end proximal aortic
anastomosis is most commonly performed with ligation of
the aortic bifurcation. Retroperitoneal tunneling of graft
limbs is easily achieved by using ring forceps or a curved
aortic clamp to pull the graft limbs into the groin wounds.
RESULTS
The demographic and outcome data presented repre-
sents the cumulative experience of our first 30 patients. This
Since Parodi’s introduction of endovascular stent
grafting for the treatment of aortic aneurysm disease in
1991, great enthusiasm has developed for less-invasive
methods of aortic reconstruction.1
A minilaparotomy surgical technique for elective repair
of infrarenal aortic aneurysms and aortoiliac occlusive dis-
ease is described. The technique uses a small periumbilical
midline incision (of 10 cm or less), intra-abdominal retrac-
tion of the small bowel, and traditional handsewn graft
anastomoses. Laparoscopic equipment is not required.
TECHNIQUE
The night before surgery, patients are given Reglan
(metoclopramide hydrochloride; 10 mg orally) and an oral
bowel preparation (Golytely; as much as 6 liters or until
clear). In the operating suite, the patient is placed in the
supine position, appropriate central and/or peripheral
intravenous lines are started, and a Foley catheter is placed
in the patient’s bladder. After induction of general anesthe-
sia and nasogastric tube placement, the patient is sterilely
prepared and draped. A small periumbilical incision is made
(approximately 2 cm). For aortic aneurysm surgery, the
incision is extended cephalad for an additional 6 to 8 cm;
for aortoiliac occlusive disease, the incision is extended cau-
dad for the same distance (Fig 1). The incision should be
just large enough to admit one hand. The small bowel is
mobilized to the right of the aorta, and then a rubber Fish
retractor (Glassman Viscera Retainer, Diamond Springs,
Calif) is inserted so that it expands vertically to the right of
the aorta. This acts as a very effective retraction wall and
prevents the small bowel from worming its way back into
the operating field (Fig 2). The Bookwalter retractor
(Codman Instruments, Piscataway, NJ) is used because of
its low profile. The small flat circular ring is fixed into place
over the incision, and deep speculum retractors are placed
at the 2-o’clock, 5-o’clock, 8-o’clock, and 10-o’clock posi-
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A less-invasive minilaparotomy technique for
repair of aortic aneurysm and occlusive disease
William D. Turnipseed, MD, Madison, Wis
A minimally invasive surgical technique for repair of aortic aneurysms and aortoiliac occlusive disease was studied. A
small periumbilical incision, nondisplacement of the small bowel outside the abdominal cavity, and hand-sewn anasto-
moses are performed without laparoscopic assistance. This technique may reduce the duration of hospital stay. (J Vasc
Surg 2001;33:431-4.)
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Fig 1. Minilaparotomy aortic surgical incisions. The surgical incision is critical for successful minilaparotomy aortic repair. A, For
infrarenal aortic aneurysm repair, a periumbilical incision is made with cephalad extension, affording exposure from the renal arteries to
the bifurcation. B, For aortoiliac and/or aortofemoral bypass grafting procedures, a periumbilical incision is extended caudad to provide
adequate exposure for inflow reconstruction. The shaded areas indicate the scope of exposure that can be achieved with each incision.
Good muscular relaxation allows the abdominal incision to be moved proximally and distally over the aorta and its bifurcation.
Fig 2. The abdominal incision is usually less then 10 cm long. The surgeon places the left hand within the abdomen and mobilizes the
small bowel to the right of the aorta. The fish abdominal closure pad is rolled and introduced into the abdomen just to the right of the
abdominal aorta and allowed to expand vertically. This acts as a semirigid retaining wall, which prevents the small bowel from entering
the area of surgical interest.
A B
group consisted of 22 men and eight women. The age of
patients ranged from 47 to 86 years (mean age, 65 years).
The body weight of patients ranged from 60 to 150 kg
(mean body weight, 80 kg). The aneurysm size ranged from
4.5 to 8.0 cm (mean aneurysm size, 5.5 cm). The minila-
parotomy aortic exposure was used to treat 13 patients with
infrarenal aneurysms, nine patients with aortoiliac occlusive
disease, and eight patients with a combination of aortic
aneurysm and iliac occlusive disease. Tube grafts were used
to repair 12 of the 13 aortic aneurysms, and bifurcation
grafts were used to treat the patients with aortoiliac or com-
bination aneurysm and iliac occlusive disease. In this series,
all patients were successfully treated with the minilaparo-
tomy exposure, without need to convert to the larger mid-
line abdominal incision. Outcome data for this preliminary
treatment group is summarized in Tables I and II.
DISCUSSION
The minilaparotomy exposure can be used when stan-
dard infrarenal aortic aneurysm repair or aortofemoral
bypass grafting is required. This technique is not well suited
when anastomoses below the common iliac artery in the
pelvis are required. Contraindications include suprarenal or
JOURNAL OF VASCULAR SURGERY
Volume 33, Number 2 Turnipseed 433
pararenal aneurysms, the presence of renal or visceral occlu-
sive disease that requires concomitant repair with aortic
grafting, and ruptured aortic aneurysms. The length of the
aortic neck is not a critical factor, as long as the proximal
clamp can be placed across the aorta below the renal artery.
Aneurysm size is not an absolute contraindication, provided
that the proximal and distal aorta can be safely cross-
clamped, because once the aneurysm is opened and decom-
pressed, plenty of room within which to work exists. We
have successfully used this technique in patients with multi-
ple previous abdominal operations, but we acknowledge
that abdominal exploration can be limited with the small
laparotomy. Although this procedure is very well suited for
Fig 3. Once the fish retractor is in place, deep-bladed speculum
retractors are placed at the 2-o’clock, 5-o’clock, 8-o’clock, and
10-o’clock positions. The circular fixation ring of the Bookwalter
retractor allows for strategic placement of the speculum retrac-
tors. The use of the flexible Cosgrove aortic clamps avoids verti-
cal wound clutter. Once proximal and distal clamp control is
obtained, the aneurysm is opened in a standard fashion.
Fig 4. Once the contents of the abdominal aorta have been evac-
uated, lumbar branches are ligated by using Ticron sutures and
the Long Castro Viejo needle holder. In deep wounds, the laparo-
scopic knot cincher may simplify this task.
Table II. Clinical outcomes
Minilap
aortic Morbidity Mortality Reop Open
repair (%) (%) (%) conversion
#30 (#4) 13 0 0 0
Minilap, Minilaparotomy; Reop, reoperation.
Table I. Clinical outcomes
Minilap #30 Incision Regular
aortic repair Patients LOS (d) OR time (min) size (cm) ICU (d) NG (d) diet (d)
AAA 13 4.5 ± 0.7 172 ± 38 9.4 ± 1.4 1.2 ± 0.5 1.3 ± 0.5 2.5 ± 0.5
AIOD ± AAA 17 4.7 ± 1.7 197 ± 42 10.4 ± 2.4 1.3 ± 0.5 1.4 ± 0.8 2.7 ± 0.9
Minilap, Minilaparotomy; LOS, length of stay; OR, operating room; ICU, intensive care unit; NG, nasogastric tube; AAA, abdominal aortic aneurysm;
AIOD, aortoiliac occlusive disease.
the patient with a thinner body habitus, it is in no way
restricted for use in such patients. Our average patient
weighed more than 80 kg, and the largest patient treated
with the minilaparotomy approach was 150 kg. In very
large or obese patients, somewhat larger incisions (12 to 15
cm) may be necessary. Although the minilaparotomy pro-
cedure uses standard vascular reconstructive techniques,
exposure of the aorta is more taxing. Retractor placement is
critical, and the use of long surgical instrumentation has its
learning curve. The most attractive feature of this technique
is that it can be performed by any experienced vascular sur-
geon, once these skills are mastered.6
We do not routinely use epidural blocks with the mini-
laparotomy procedure, because they slow mobilization of
the patient and prolong the need for use of Foley catheter
drainage. We find that, by injecting local anesthetic as a
field block in the area of the surgical wound at the end of
the procedure, the use of intramuscular and oral pain
medications can be minimized. The Foley catheter is usu-
ally withdrawn within 24 to 48 hours when epidural
blocks are not used. The nasal gastric tube is removed in
the recovery room or the next morning. The administra-
tion of Reglan is continued postoperatively. It is given
intravenously (10 mg every 6 hours) until oral fluids are
started, then orally (10 mg three times a day) until the
patient begins a regular diet. With proper preoperative and
postoperative conditioning, patients with an uncompli-
cated recovery are ready to go home within 4 days.
CONCLUSION
This preliminary experience suggests that the minila-
parotomy aortic exposure for repair of aortic aneurysm
and iliac occlusive disease can preserve outcome quality
and, at the same time, improve the use of health care
resources and patient satisfaction. Prospective randomized
trials will be necessary to confirm this opinion.
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